





There is a disparity between the HIV prevalence in the seriously mentally ill (SMI) population (8%) as compared to the general population (0.6%) in the United States. In order to identify interventions for HIV prevention for people with SMI, a literature search was conducted in PubMed and PsychInfo. For PubMed, the following Medical Subject Headings (MeSH) terms were used: HIV Infections, Prevention and control, and Mental Disorders. For PsychInfo the following terms were used in the search: Mental Disorders and HIV. Sixteen independent studies were found after being subjected to inclusion and exclusion criteria. The most notable finding of this study was that effective gender-specific interventions have been designed and implemented in SMI populations. Also HIV prevention interventions have demonstrated changes in attitudes and HIV related risk behaviors in this population. However analysis by some of the studies revealed that the intervention outcomes can be impacted by individual differences (i.e. race, psychiatric diagnosis, and reported substance use). The issue of exploring subpopulations among people with SMI is the next suggested step in combatting this issue. This essay is of public health significance because it explores the issue of reducing HIV related risk behaviors in people with mental illness in order to reduce their chance of contracting this deadly virus.    
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1.1	HIV AND PUBLIC HEALTH THEORIES
1.1.1	HIV Overview
Awareness of HIV that can develop into acquired immune deficiency syndrome (AIDS) first occurred in the US in 1981, but the identification of the virus and knowledge about transmission were not determined until later (AVERT, 2013). HIV is primarily spread through unprotected sex with an infected partner, sharing needles and other intravenous (IV) drug equipment with an infected individual and vertical transmission from an infected mother to a child. Despite major advances in the diagnosis and treatment of HIV infection, there is no cure (CDC, 2012). Therefore, evidence based effective HIV primary prevention programs continue to be important against the HIV epidemic (The White House, 2010). 

1.1.2	Public Health Theories of Behavioral Change
The use of behavioral health theory is considered to be the best practice and essential to establishing effective evidence-based HIV prevention programs by the U.S. government organizations such as the Center for Disease Control (CDC) (Jacobs, Jones, Gabella, Spring, & Brownson, 2012) and NIMH (2012). HIV prevention programs target behavioral change at one or more of these levels: individual, interpersonal, community and structural and environmental factors. Evidence based HIV interventions have utilized behavioral change theories or models such as Social Cognitive Theory (Bandura, 1986), Social Learning Theory (Bandura, 1977), AIDS Risk Reduction Model (Catania, Kegeles, & Coates, 1990), Information-Motivation-Behavioral Model (Fisher & Fisher, 1992), Health Belief Model (Rosenstock, Strecher, & Becker, 1988), Stages of Change (Transtheoretical) Model (Prochaska, DiClemente, & Norcross, 1992), and the Theory of Gender and Power (Connell, 1987) to design and evaluate their interventions  ADDIN EN.CITE (Holtgrave et al., 1995; Lyles et al., 2007; Traube, Holloway, & Smith, 2011; Washington State Department of Health, n.d). Many other competing behavioral health theories are also used and research is still being conducted to determine which of the multitude of theories are the more effective at targeting this public health issue  ADDIN EN.CITE (Holtgrave et al., 1995; Lyles et al., 2007; Traube et al., 2011). 
1.2	HIV AND SMI
1.2.1	SMI
The most widely accepted definition of severe mental illness (SMI) was defined by NIMH in 1987 and uses three criteria: the type of mental illness, the duration of the mental illness, and the level of functional impairment (severity) experienced by the affected individual (1987). The mental health diagnosis must be either a type of non-organic psychosis (e.g. schizophrenia, schizoaffective disorder) or personality disorder (e.g. borderline personality disorder). Therefore the onset of symptoms cannot be preceded by organic causes like brain trauma or drug induced psychosis. The individual must have a prolonged duration of the illness; operationally defined as the presence of symptoms for two of more years and can be established through previous hospitalization or outpatient treatment history. The functional impairment is defined by dangerous or disturbing social behavior, moderate impairment in work and occupational activities and mild impairment in basic needs  ADDIN EN.CITE (National Institute of Mental Health, 1987; Parabiaghi, Bonetto, Ruggeri, Lasalvia, & Leese, 2006; Ruggeri, Leese, Thornicroft, Bisoffi, & Tansella, 2000). Frequently a measure of dysfunction known as the Global Assessment of Functioning (GAF) scale (American Psychiatric Association, 1987) is used to establish severity of the functional impairment (Ruggeri et al., 2000).  
However, this definition of SMI continues to be evaluated. The most debated part of the NIMH definition is the required mental health diagnostic criteria of non-organic psychosis and personality disorder. Alternative definitions include only the severity and duration criteria, in recognition of the fact that other mental health disorders (e.g. major depression, panic disorder, and obsessive compulsive disorder) can cause impairment and long term mental health services utilization  ADDIN EN.CITE (Parabiaghi et al., 2006; Ruggeri et al., 2000). For the purpose of this literature review the definition of SMI will be liberal, where at least one of the three NIMH criteria should be mentioned as inclusion criteria for study participants.  
The symptoms of schizophrenia, schizoaffective disorder, bipolar disorder, and major depressive disorder commonly can lead to severe life impairment that lasts longer than six months. It is estimated that 2.6% of US adults meet criteria for SMI (Kessler, 1996). On average 29% of this population has a co-occurring substance abuse issue, but the percentage in the sub-populations grouped by mental health diagnosis varies (Regier et al., 1990). Many individuals with SMI face social economic issues such as homelessness (approximately 30%) (SAMHSA, 2011). 
Contrary to stigma-biased beliefs, this population is sexually active, with 60.07% reporting sexual activity in the last twelve months, and 45.91% reporting sexual activity in the past three months (Meade & Sikkema, 2005). The type and methodological measurement of the sexual activity varied across the reviewed studies (Meade & Sikkema, 2005). While the epidemiological factors that puts those with SMI at greater risk of sexually transmitted diseases such as HIV are complex, the types of sexual interactions and substance abuse are contributing factors (Meade & Sikkema, 2005).
1.2.2	HIV Risk Factors
Meade and Sikkema (2005) conducted a systematic review of the sexual risk factors in this population, then weighed data from the studies, and reported mean HIV risk prevalence. The authors found that the primary risk factors included: unprotected intercourse, multiple sexual partners, high-risk partners (e.g. IV drug users), anonymous sexual partners, and use of drugs and/or alcohol before sex. Forty three percent of the SMI population self-reported that they had two or more partners within the past year before the original study data was collected. Forty six percent of the SMI population surveyed had never used a condom within this same time period (41.76% in the past three months before the original study data was collected). Twenty two percent of the SMI population in the reviewed studies admitted to having a lifetime history of sex trade (Meade & Sikkema, 2005). 
An increase in HIV risk was associated with indirect evidence of unhealthy substance use (e.g. alcohol use, illicit drug use, substance use disorder)  ADDIN EN.CITE (Carey, Carey, Maisto, Gordon, & Vanable, 2001; Kalichman, Kelly, Johnson, & Bulto, 1994; Rosenberg et al., 2001). 
Living in an urban area increases the HIV risk (Brunette et al., 1999), while homelessness might be a modifying or confounding risk factor (Meade & Sikkema, 2005).
Other factors that increase the susceptibility of this population to HIV are the severity and symptomology of psychopathology. Studies examining the association between symptoms (psychopathology, cognitive, excitement, positive and negative symptoms) have found that current symptoms are associated with sexual risk factors, though specific results varied across studies  ADDIN EN.CITE (Cournos et al., 1994; Horwath, Cournos, McKinnon, Guido, & Herman, 1996; McKinnon, Cournos, Sugden, Guido, & Herman, 1996; Rosenberg et al., 2001). 
Although most studies also found no association between the primary Axis I psychiatric diagnosis (e.g. schizophrenia, bipolar disorder, major depressive disorder; (American Psychiatric Association, 2000) and HIV risk (e.g.  ADDIN EN.CITE Brunette et al., 1999; Carey et al., 1999; Carey et al., 2001), there are differences in HIV risk factors by psychiatric diagnosis. Most studies find that people with schizophrenia spectrum disorders were significantly less likely to be sexually active as compared to those with other major psychiatric disorders (e.g.  ADDIN EN.CITE Carey et al., 1999; Carey et al., 2001). A diagnosis of unipolar depression was associated with injection drug use (McDermott, Sautter, Winstead, & Quirk, 1994). There is an association between having both a primary psychiatric diagnosis and a personality disorder with greater HIV risk (Sacks, Perry, Graver, Shindledecker, & Hall, 1990).
Other factors that increased HIV risk directly or an HIV risk factor are trauma exposure (Rosenberg et al., 2001), social relationship status (i.e. single or in a relationship)  ADDIN EN.CITE (Grassi, Pavanati, Cardelli, Ferri, & Peron, 1999;  Kalichman et al., 1994; Kelly et al., 1992) and cognitive–behavioral factors (e.g. self-efficacy and lower motivation for condom use; e.g.  ADDIN EN.CITE Carey, Carey, Weinhardt, & Gordon, 1997; Kelly et al., 1995; McDermott et al., 1994; Meade & Sikkema, 2005). Given the unique and complex HIV risk factors, it is not surprising that HIV seroprevalence of adults with SMI in the US is higher than the rest of the general US population (Cournos & McKinnon, 1997).  
1.2.3	HIV Prevalence
The studies conducted to date have estimated the seroprevalence of adults with SMI range from 4% to 23% of the US population with SMI (Cournos & McKinnon, 1997). The lowest rate of HIV infection (4%) was found among patients on a long-term stay acute psychiatric unit (Meyer et al., 1993). The highest rate of HIV infection (22.9%) was found in a unit treating patients with a dual-diagnosis of severe mental illness and substance use disorder (Silberstein et al., 1994). The second highest HIV seroprevalence (19.4%) population was among homeless, nonhospitalized males receiving community psychiatric treatment (Susser, Valencia, & Conover, 1993). Cournos and McKinnon (1997), estimated the aggregated seroprevalence of HIV in SMI populations from several studies to be 8.1% for males and 6.4% for females, which is higher than the CDC’s (2011) estimated prevalence of the general US population of 0.52% for males and 0.16% for females. Based on this difference in HIV prevalence, the NIMH identified the SMI population as one of the AIDS groups of concern (1993).
1.3	INTERVENTIONS (1988 - 1996)
1.3.1	Intervention study Review 
This is not the first literature review of intervention studies targeting SMI individuals to reduce their HIV related risk behaviors (e.g. unprotected sexual intercourse and multiple sexual partners); a systematic review identified studies published between 1988 and 1996 (Kelly, 1997). All of the studies used public health theories [e.g. the Social Learning Theory (Bandura, 1977) or Cognitive Behavioral Theory (Bandura, 1986), the Theory of Reasoned Action (Fishbein & Ajzen, 1975) to develop and evaluate the HIV risk reduction interventions (Kelly, 1997). These studies were conducted primarily on mixed gender participants, while only one was conducted on HIV negative adults (Susser et al., 1996). None of the studies were conducted on female only populations (Kelly, 1997). Of the reviewed studies (Kelly, 1997), three were randomized control trials (RCT) of the adult SMI participants  ADDIN EN.CITE (Kalichman, Sikkema, Kelly, & Bulto, 1995; Kelly et al., 1996; Susser et al., 1996).
Kelly (1997) concluded that: 

“relatively intensive, theoretically-based, and culturally-tailored behavior change programs can impact so as to reduce sexual risk practices even among persons with long histories of mental illness and other coexisting problems” (p. 306-307).

Effective interventions were intensive (6 to 15 hours long; Kalichman et al., 1995; Susser et al., 1996). They had multiple theoretical construct outcomes (e.g. attitudes towards HIV prevention related behaviors, behavioral intention, and self-efficacy;  ADDIN EN.CITE Kalichman et al., 1995; Kelly et al., 1996; Susser et al., 1996). Many studies tailored their intervention to SMI participants by using small group formats and cognitive and behavioral skills building to improve and encourage use of HIV preventative skills in real world situations, as this has been found to be effective format in other psychosocial rehabilitation programs (Wallace, Liberman, MacKain, Blackwell, & Eckman, 1992)
Kelly (1997) suggested that HIV prevention programs would benefit from more RCT design (previously the studies were mostly anecdotal reports or uncontrolled pre-post evaluation design), use of realistic risk situations, instead of “generic” ones, more external validation measures, increased use of behavioral change endpoints and larger samples. Other suggestions included targeting more interventions levels (individual and community), having longer follow-up periods and having gender specific interventions (Kelly, 1997). Kelly speculated that people with SMI would probably benefit the most from and HIV program if their other basic and psychiatric needs were met though community resources. Community or system level interventions have been found to be effective for other AIDS-vulnerable populations (Danya International, 2012; Kelly, 1997). Longer follow-up periods are necessary to establish maintenance of behavior change, which is important if people with SMI are continuously as risk for contraction of HIV infection. As females with SMI have different HIV risk profile than males with SMI (e.g. economic dependence on the male partner, relationship power imbalance, and whom partner resistance to condom use; e.g.  ADDIN EN.CITE Amaro, 1995; Ickovics & Rodin, 1992; Nyamathi, Bennett, Leake, Lewis, & Flaskerud, 1993) separate interventions designed specifically for males or females could target these unique HIV risk factors. 




A systematic review of the published literature was performed to identify empirical studies on HIV prevention interventions among adults with SMI in the United States and internationally. PsychInfo and PubMed, two online databases in the social and health sciences, were searched for English publications. For PubMed, the following Medical Subject Headings (MeSH) terms were used: HIV Infections, Prevention and control, and Mental Disorders. For PsychInfo the following terms were used in the search: Mental Disorders and HIV. Additionally, studies were obtained through bibliographic review of acquired publications. 
The inclusion criteria were: (1) sample of adults with SMI, (2) the population studied had a primary psychiatric diagnosis that is not alcohol or substance abuse, (3) presentation of quantitative data, (4) assessment of at least one knowledge acquisition or behavioral outcome (e.g., an increase in HIV risk knowledge, decrease in sexual activity, decrease number of partners, and increase in condom use for males or females), (5) studies appeared in a peer reviewed journal, and (6) those studies not published in a previous comprehensive review. The exclusion criteria were: (1) studies that reported aggregate results of populations with a SMI and without (for example many studies conducted in correctional facilities), (2) studies with anecdotal or qualitative data collected in a non-systematic way, and (3) publications reviewed by J. A. Kelly in 1997 were excluded because critical analysis and commentary has already been concluded (Kelly, 1997); with the exception of a study by Susser and colleagues (Susser et al., 1998) of which some of the unpublished results (Susser et al., 1996) were reviewed by Kelly (1997). 
The first round exclusion of search results was based on the title, second round exclusion was based on the abstract, and then finally the exclusion criteria were applied to the entire paper. Multiple publication using the same data were counted as one study. Findings on the outcomes of the HIV intervention in SMI populations were compiled. 

2.0 	RESULTS
An overview of the HIV intervention studies conducted on SMI populations that were found as part of this critical literature review will be presented, then the studies will be presented based on the gender of the participants (Males and Females, Males, and Females) with a brief summary of the main findings given. 
2.1.1	Overview 
A PubMed database search using “HIV Infections AND prevention and control AND Mental Disorders NOT Needle NOT opioid” yielded 4,145 results on January 25, 2012. A PsychInfo database search using “Mental Disorders AND HIV” yielded 6,719 results on February 1, 2012. 
After applying exclusion and inclusion criteria, only 16 independent studies were found (Table 1). Two studies yielded two publications from the same data or a subset thereof  ADDIN EN.CITE (Otto-Salaj, Kelly, Stevenson, Hoffmann, & Kalichman, 2001; Pinkerton et al., 2001). Sample sizes ranged from seven (Jordan & Selwyn, 2008) to 408 participants (Carey et al., 2004). Ten of the studies were RCTs  ADDIN EN.CITE (Berkman, Cerwonka, Sohler, & Susser, 2006; Berkman et al., 2007; Carey et al., 2004; Collins, Geller, Miller, Toro, & Susser, 2001; Collins et al., 2011; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006; Hajagos, Geiser, Parker, & Tesfa, 1998; Otto-Salaj et al., 2001; Susser et al., 1998; Weinhardt, Carey, Carey, & Verdecias, 1998). Studies recruited participants from outpatient clinics (50%)  ADDIN EN.CITE (Collins et al., 2011; Weinhardt et al., 1998;  ADDIN EN.CITE Berkman et al., 2007; Carey et al., 2004; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006; Kalichman, Malow, Devieux, Stein, & Piedman, 2005; Otto-Salaj et al., 2001;  Rosenberg et al., 2004), inpatient units (19%)  ADDIN EN.CITE (Collins et al., 2001; Williams, Donnelly, & Proesher, 2001; Meyer, Cournos, Empfield, Agosin, & Floyd, 1992) and other community programs (31%)  ADDIN EN.CITE (Berkman et al., 2006; Collins et al., 2011; Jordan & Selwyn, 2008; Sikkema et al., 2007; Susser et al., 1998); 37.5% of studies were implemented at multiple sites  ADDIN EN.CITE (Carey et al., 2004; Collins et al., 2011; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006; Otto-Salaj et al., 2001; Rosenberg et al., 2004; Sikkema et al., 2007). Although the geographic location was not an exclusion criteria, all of the 16 studies were conducted in the United States, primarily in New York (11 studies)  ADDIN EN.CITE (Collins et al., 2001; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006; Weinhardt et al., 1998;  ADDIN EN.CITE Berkman et al., 2006; Berkman et al., 2007; Carey et al., 2004; Collins et al., 2011; Hajagos et al., 1998; Jordan & Selwyn, 2008; Meyer et al., 1992; Susser et al., 1998), other urban areas (five studies)  ADDIN EN.CITE (The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006; Kalichman et al., 2005; Otto-Salaj et al., 2001; Sikkema et al., 2007; Williams et al., 2001), one in a rural area (Rosenberg et al., 2004). The majority of the participants had a diagnosis of SMI for all studies except one of the studies that discussed SMI criteria without collecting a formal psychiatric diagnosis  The National Institute of Mental Health Multisite HIV Prevention Trial Group, 2006). Thirty one percent collected psychiatric diagnosis data through a diagnostic interview (e.g., The Structured Clinical Interview for DSM-IV (​http:​/​​/​en.wikipedia.org​/​wiki​/​DSM-IV" \o "DSM-IV​);  ADDIN EN.CITE Berkman et al., 2006; Berkman et al., 2007; Carey et al., 2004; Collins et al., 2011; First, Gibbon, Spitzer, Williams & Benjamin, 1997; Susser et al., 1998) and 56% relied on medical charts, clinician report, or clinical referrals  ADDIN EN.CITE (Collins et al., 2001; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006; Hajagos et al., 1998; Jordan & Selwyn, 2008; Kalichman et al., 2005; Meyer et al., 1992; Otto-Salaj et al., 2001; Rosenberg et al., 2004; Sikkema et al., 2007; Weinhardt et al., 1998; Williams et al., 2001), a diagnosis was not collected for one of the studies (The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006), and one study did not provide enough details (Jordan & Selwyn, 2008); 13% included some measure of functional impairment in their criteria  ADDIN EN.CITE (Carey et al., 2004; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006). Table 1 reports the study details and eligibility criteria beyond a diagnosis of SMI, except specific high risk HIV risk criteria that varied across studies (e.g., homelessness, substance dependence, HIV negative) and participant characteristics by study.  

2.2	MALES AND FEMALES
There were eight studies that included both males and females as participants. Of these, only one of the interventions included medical services including testing and counseling for the results of an HIV blood test as part of their methodology (Rosenberg et al., 2004). The rest used solely knowledge and skills based approaches to HIV prevention behavior.  
	The smallest study was completed in a community psychiatric facility, referred to as a Clubhouse. The initial ten session behavioral skill and decision making centered intervention was shortened to six sessions to increase study retention. Although the total enrollment of three iterations of the intervention was 47 SMI individuals, only seven of these completed pre- and post- intervention surveys. Due to the small number of completed surveys, a formal statistical analysis could not be completed, however HIV knowledge and self-efficacy (a person’s belief in their own ability to perform the HIV prevention behavior; (Glanz, 2008) scores increased from pre- to post- intervention testing (Jordan & Selwyn, 2008).	
		In another small study, 12 patients recruited from an inpatient psychiatric unit located in New York participated in a program that consisted of 75 minute sessions held once a week, for seven weeks (Meyer et al., 1992). The program used the Health Belief Model (Rosenstock et al., 1988) to modify the participants’ perceived susceptibility/risk of getting HIV, perceived severity of HIV, perceived barriers to reducing HIV risk behaviors, the perceived benefits of reducing HIV risk behaviors, and self-efficacy. The study used informational materials, educational videotapes, discussions, role play and other educational games. Some of the titles of the topics included AIDs Knowledge, Heterosexual/Homosexual Transmission and IV Drug Use. Increasing the participants’ sense of self-efficacy of procuring and using condoms was part of the program. Due to the small sample size Meyer and colleagues (1992) were unable to access their pilot study for statistical significance, so efficacy could not be established. However, the mean scores on the AIDs Knowledge Questionnaire did improve; the questionnaire was developed by the Meyer and colleagues (1992). 
The health belief model was not the only public heath theory used in HV interventions with SMI populations. Another intervention used both the social learning theory (Bandura, 1977) and the Transtheoretical model of behavior change (Prochaska et al., 1992) to promote readiness to change HIV prevention behavior among a sample of psychiatric patients recruited from an inpatient unit (Williams et al., 2001). There were 50 participants who completed the four, 30 minute long intervention sessions titled Facts for Life. Facts for Life consisted of repetitive iterations of material, role-playing, simple assignments, and skills training. The Rhode Island Change Assessment (McConnaughy, DiClemente, Prochaska, & Velicer, 1989) was administered pre- and post-intervention and differences in scores were evaluated using two-tailed t-tests. Differences of readiness for change were noted between male and female participants. Females had a significant change in the domain of pre-contemplation, while males had significant change in the domain of action. The type of SMI diagnosis was associated with different intervention outcomes, significant changes in the domain of contemplation was found for patients diagnosed with a psychotic disorder and in the domain of action for those with a mood disorder (Williams et al., 2001). 
Instead of recruiting participants from inpatient psychiatric units, a study by Otto-Salaj and colleagues (2001) recruited 189 males and females from five community outpatient programs in Milwaukee, WI. All participants had at least one of five study specific HIV high risk criteria and were randomly assigned to attend either a seven-session, small-group, cognitive-behavioral, HIV risk reduction intervention derived from social cognitive theory (Bandura, 1986) or a time-matched, comparison intervention. The intervention was held biweekly and a “booster” session was held at month-one and month-three. Self-reported measures for HIV risk behavior, knowledge, high-risk sexual behavior, risk reduction behavioral intentions and condom attitudes were assessed at baseline, immediately post-intervention, and then every three months post-intervention for one year. Changes in high-risk sexual behavior were measured by frequency of protect and unprotected sexual intercourse and the number of sexual partners. Gender was an important demographic variable that impacted the intervention outcomes. When compared to male controls, the males in the intervention group had a significant change in HIV risk knowledge scores between baseline and the three, six, and nine-month follow-up. When compared to the female controls, the females in the intervention group had significant changes in attitudes toward condom use, risk reduction behavioral intentions, and sexual behavior between baseline and the three, six and nine-month follow-up The most notable sexual behavior change was the percentage of condom protected vaginal intercourse occasions in the female intervention group increased significantly, compared to the controls. The attitude and behavioral changes associated with the intervention were not maintained to the 12-month follow-up (Otto-Salaj et al., 2001). Although cost is an important factor in program planning, this was the only study to publish a formal cost-effectiveness analysis of the HIV prevention intervention on the SMI participants. Data was analyzed using the entire participant group and due to the above noted differences in gender, only the females were used for this analysis. Two analyses were conducted one with all the females and another with only a subset that self-reported being sexually active in the three months prior to the intervention. The authors modeled the costs of HIV related medical costs that could be saved given the intervention’s small effect on reducing HIV risk to calculate the cost per quality-adjusted life year saved (QALYS). The QALYS was $136,295 for all the females in the intervention and $71,367 per QALYS for the sexually active females. The QALYS for the intervention was between the $60,000 to $180,000, which is the range that is generally considered to be cost-effective and fundable by society (Tengs et al., 1995). Due to the difference in the QALYS, the authors suggested screening for recent sexual activity to increase the cost-effectiveness, but also acknowledge that this type of screening could potentially lead to exclusion of some high risk individuals (Pinkerton et al., 2001). 
In another randomized control trial (RCT), outpatients with SMI participated in a 10-session HIV-risk-reduction intervention (HIV-R) and a substance use reduction intervention (SUR). The 221 female and 187 male participants were assigned to the HIV-R, SUR or the treatment as usual group. The HIV-R was designed using the information-motivation-behavioral skills theory (IMB; Fisher & Fisher, 1992). The participants self-reported historical occasions of unprotected vaginal sex, number of sexual partners, and communication skills regarding safer sex at pre-, post-intervention and 3 and 6-month follow-ups. The history of a sexually transmitted infection (STI) was also collected at baseline and 6-month follow-up. All the constructs of the IMB (Fisher & Fisher, 1992) were assessed. Compared to the control group, the HIV-R group significantly decreased the occasions of unprotected vaginal sex and number of sexual partners, and increased the communication skills regarding safer sex with a partner. The SUR group improved in all but the later variable. The HIV-R group significantly improved HIV knowledge, increased positive condom attitudes, had stronger condom use intentions and improved behavioral skills relative to patients in the SUR and control conditions. The HIV-R group reported fewer new STIs than the control group. Gender difference in HIV-R outcomes were noted, with females benefiting the most. The type of SMI diagnosis also impacted the HIV-R outcomes, with individuals with Major Depressive Disorder benefiting the most (Carey et al., 2004). 
	A one-hour medical model of HIV prevention known by the action verbs: screen, test, immunize, reduce risk, and refer (STIRR), was evaluated at two community mental health centers. The intervention consists of HIV risk screening, testing for HIV and hepatitis, immunization for hepatitis A and B, risk-reduction counseling and treatment referral for blood-borne infections. Changes in AIDS risk was only assessed at one of the sites, where 50 participants completed the AIDS Risk Inventory (measures self-reported HIV knowledge, motivation, and risk behaviors) (Chawarski, Pakes, & Schottenfeld, 1998). Results were analyzed with paired t-test and the intervention was associated with significant increased HIV knowledge and motivation to reduce risk in the participants. Although a formal cost-utility analysis was not performed for this intervention, the direct cost for the intervention were about $220 plus the cost of the Hepatitis A and hepatitis B vaccine per individual (Rosenberg et al., 2004). 
	A study using the IMB model (Fisher & Fisher, 1992) recruited only participants (N = 320; 150 females and 170 males) who were considered to have a SMI and unhealthy alcohol or drug use who were attending a community based treatment abuse programs located in Miami-Dade Florida. Assessments for all the IMB (Fisher & Fisher, 1992) constructs were used with the primary outcomes focused on condom use during vaginal intercourse. Direct observations of participants’ condom skills were assessed. A measure of sexual risk behavior was also included. The results of the intervention differed by gender. Males showed only significant changes in HIV knowledge scores in response to the intervention between baseline and 6-month follow-up. Females showed significant changes in condom attitudes, risk reduction behavioral intentions, and reported reductions in sexual risk behaviors between baseline and 6-month follow-up. The study developed a theoretical model of HIV prevention in SMI based on the data collected. Briefly, a positive personal attitude about condoms, perceived pro-condom norms, and increasing condom self-efficacy is associated with increased condom use in SMI population, especially in females (Kalichman et al., 2005). 
	A study using the social cognitive theory (Bandura, 1986) was conducted at two community supportive housing programs (SHP) for people with SMI. The intervention consisted of an initial six-sessions (nine hours total) of HIV prevention skills group training and then a four month intervention targeted at changing social norms surrounding HIV prevention. Peer leaders from the residents of the SHPs and the staff of the SHPs were trained to implement the social norms intervention. A total of 28 residents (17 males and 11 females) answered questions about sexual behavior, substance abuse, HIV knowledge, condom self-efficacy, sexual communication self-efficacy, condom attitudes, safer sex norms and risk reduction behavioral intentions at baseline, after skills training, and after the social norms intervention. There were significant differences between the baseline and the post assessment (after the skills training intervention) and the baseline and the follow-up (after the skills training and social norms intervention) in the areas of condom use, sexual communication, condom attitudes, and behavioral intentions. After both the skills training and social norms intervention the participants reported significant changes in HIV knowledge. Self-reported sexual activity was low in the population, so behavioral analysis was not feasible (Sikkema et al., 2007). 	
	All eight studies that included both males and females as participants were successful in demonstrating a changes in HIV risk knowledge (Kalichman et al., 2005; Sikkema et al., 2007; Carey et al., 2004; Williams et al., 2001;  ADDIN EN.CITE Otto-Salaj et al., 2001; Pinkerton et al., 2001;  ADDIN EN.CITE Jordan & Selwyn, 2008; Meyer et al., 1992), but due to a small sample size two studies were unable to demonstrate statistical efficacy  ADDIN EN.CITE (Jordan & Selwyn, 2008; Meyer et al., 1992). Only four (Williams et al., 2001; Otto-Salaj et al., 2001; Carey et al., 2004; Kalichman et al., 2005) of the eight studies were able to demonstrate differences in HIV risk behavior in a subset of their subjects (i.e. male or female). In these four studies, a difference was noted between males and females in study outcomes, with females generally benefiting more from the interventions (Williams et al., 2001; Otto-Salaj et al., 2001; Carey et al., 2004; Kalichman et al., 2005). As such, the following sections provide information of interventions by gender. 
2.3	MALES 
There were five studies that included just males as participants. Of these, three used variations of a cognitive-behavioral intervention based on social learning theory known as “Sex, Games, and Videotapes” (SexG), while the other two used a similar multi-faceted approach to HIV prevention behavior. 
A randomized clinical trial with an 18 months follow-up assigned participants to one of two intervention groups: a15-session, experimental group intervention known as “Sex, Games, and Videotapes” (SexG) or to a 2-session control intervention. The participants had a SMI, and were recruited from a psychiatric program in a homeless shelter. A total of 97 males participated, but only a subset of 59 participants who were sexually active was used for the sexual risk behavior outcomes. Compared to the control cohort, the intervention cohort had a three times lower sexual risk index as measured by the Sexual Risk Behavior Assessment Schedule (SERBAS; ADDIN EN.CITE  Meyer-Bahlburg, Ehrhardt, Exner, & Gruen, 1991) at the 6-month follow-up. Essentially, the SERBAS measures number of protected and unprotected sexual interactions (vaginal, anal, and oral) and sexual partners and then a sexual risk index score is derived. Therefore a lower sexual risk index indicates less unprotected sex with casual and occasional partners. The differences on the SERBAS between the two cohorts decreased by the 18-month follow-up (Susser et al., 1998). The data from this study was analyzed to determine the impact of a lifetime history of substance dependence on the efficacy of SexG intervention. When compared to the controls, no significant reduction in HIV risk, as measured by the SERBAS, was found in the substance (alcohol/drugs)-dependent males (Berkman et al., 2005). 
	To increase the feasibility of implementing the SexG intervention in the community mental health settings, Berkman and colleagues (2006) developed a shorter version, with six-sessions known as SexG-Brief. The results of an RCT with 92 male participants did not show any significant differences in HIV risk behaviors, although a decreasing trend was noted (a twofold reduction in sexual risk scores for those in the intervention group at the 6-month follow-up as compared to the control group). The participants were recruited from a homeless shelter and three transitional living communities for males with SMI in New York City (Berkman et al., 2006). 
	Based on the results of interventions with SexG and SexG-Brief, Berkman and colleagues (2007), developed another version of the intervention, Enhanced SexG (E-SexG), with 10-sessions, peer advocacy, and three month booster sessions (total of three). To test the efficacy of E-SexG intervention, 149 eligible participants were recruited from eight psychiatric outpatient clinics in the New York metropolitan area and were randomly assigned to the experimental or control conditions. Participants completed assessments pre-intervention and post-intervention, and every 3-months, for one year. The SERBAS-MOI  ADDIN EN.CITE (Meyer-Bahlburg et al., 1991) was used to assess sexual risk behavior and vaginal episodes equivalent scores were analyzed as the primary outcome. Similar to the results with the SexG-Brief intervention, there was no significant change between the control and experimental group (Berkman et al., 2007). 
	The SexG intervention is not the only HIV risk reduction intervention being conducted in an all-male SMI population, there are two other interventions. One of these is applied an intervention known as Project LIGHT (Living in Good Health Together). This intervention consisted of seven, 90-minute sessions about HIV knowledge, personal risk assessment, risk reduction problem solving skills, condom use skills, assertiveness with sexual partners, strategies for risk reduction, and relapse prevention. The efficacy of Project LIGHT was tested using a RCT, where the control parameter was a one-session video about HIV. The participants completed assessments of four sexual risk behaviors at baseline and at three-month intervals after the intervention for one year. Ninety nine eligible participants were recruited from outpatient mental health clinics in New York City, NY and Los Angeles, CA. Compared to the control group, the intervention group had significantly fewer sexual risk acts at the 12-month follow-up. The most significant benefit of the intervention was seen in the African American participants, who had significant changes in condom use (The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006). 
The other is a two-session intervention that provided HIV knowledge, risk assessment, and condom application skills. In this RCT study 75 males from a psychiatric inpatient unit were assigned to one of four groups: control-individual; control-group; intervention-individual; or intervention-group. The participants completed the “Facts about AIDS” assessment pre-, immediately post-intervention, and two weeks after the intervention. The greatest improvement in HIV knowledge between baseline and posttest was found in the intervention-individual group, where participants had one-on-one interaction with the intervention staff. The authors concluded that the delivery of education, either individually or in a group, was important for the HIV intervention outcomes (Hajagos et al., 1998). 
	Three of the five intervention studies conducted on male participants with SMI to reduce their risk of contracting HIV used variations of SexG. Only the original 15-session SexG intervention (Susser et al., 1998) was successful in reducing the sexual risk behavior of males with SMI, but decreasing trends were noted in the other two studies  ADDIN EN.CITE (Berkman et al., 2006; Berkman et al., 2007). The treatment group in the other intervention known as ProjectLight, also had a significant decrease in the number of risky sexual acts (vaginal or anal intercourse without a condom) as compared to the controls (The National Institute of Mental Health Multisite HIV Prevention Trial Group, 2006). Hajagos and collegues, (1998) did not test reduction in sexual risk behaviors, but individuals in the intervention one-on-one sessions showed increased HIV knowledge in the as compared to the controls. 

2.4	FEMALES
There were three studies that included just females as participants. The three studies were RCTs using interventions designed to empower females to make safer sex choices. Of these, two used the same intervention known as “Ourselves, Our Bodies, and Our relatives” that included information about the female condom, while the other intervention concentrated primarily on female assertiveness and the use of the male condom to increase HIV prevention behavior. 
A RCT study designed to increase the sexual assertiveness skills of females recruited 20 female outpatients from a community psychiatric facilities in NY. The females completed ten, 75-minute sessions designed to decrease their HIV behavioral risk by using constructs derived from IMB and social cognitive theory. Assessments were conducted at baseline, post intervention, at a two-month follow-up, and at a four-month follow-up. The assessments included the Sexual Assertiveness Simulation, HIV-Knowledge Questionnaire, Perceived Risk Questionnaire, Behavioral Intentions Questionnaire, and Timeline Follow back Sexual Behavior Interview. Compared with controls, females in the intervention group increased their sexual assertiveness skills, HIV knowledge, and frequency of protected intercourse; the most significant changes were seen at the two-month follow-up (Weinhardt et al., 1998). 
A RCT design was also used to the 10-session HIV risk reduction intervention, “Ourselves, Our Bodies, Our Realities.” The intervention is 50 minute program based on the social cognitive theory. This study targeted empowerment of SMI females by teaching about female-initiated HIV protection methods including the female condoms and a spermicide (Advantage 24). The participants were 35 females recruited from inpatients from a state hospital in NYC, NY. The control design was a two-session HIV education program. The Subjective Norms of Women-Controlled Methods (SNOW-CM; Geller, n.d.) and the SERBAS were conducted at baseline, post-intervention, and at a six week follow-up. Very limited sexual behavior was reported on the SERBAS; therefore analysis of change in sexual risk behavior could not be determined. Compared to controls, the experimental group had significant changes in attitudes to female condom, at the six week follow-up. Trending but non-significant changes in attitudes were noted for the male condoms (Collins et al., 2001). 
	Another RCT tested the efficacy of the “Ourselves, Our Bodies, and Our relatives,” on 79 females recruited from two transitional living facilities and four day treatment programs in NYC, NY. The SERBAS for mentally ill sheltered women (SERBAS-A-MIS-F; Meyer-Bahlburg et al., 1991) and SNOW-CM (Geller, n.d.) were assessed at baseline, post-intervention and at follow-up periods. The primary sexual risk behavior outcome was the vaginal episode equivalent (VEE), the number of unprotected oral, vaginal, and anal sexual acts. To evaluate the longevity of the benefits of the intervention, the follow-up period was extended from the six-week period used in the pilot study to three-months and six-months. No significant changes were noted in the sexual risk behavior, VEE scores, between the control and experimental group at pre- and post-intervention. When compared with the controls, the significant changes were noted in female condom knowledge, insertion, and use with a partner at 3-month follow-up. Difference in female condom insertion between the two groups, persisted at six-months  ADDIN EN.CITE (Collins et al., 2011). 
All three of the female only interventions were effect as measured by their respective evaluated outcomes. The initial implementation of “Ourselves, Our Bodies, and Our relatives,” resulted in an increase in positive attitudes towards the use of the female condom in the treatment participants as compared to the controls, but change in sexual behavior could not be assessed due to the limited amount of sexual behavior at baseline (Collins et al., 2001). In the follow-up study, behavior and attitudes were measured (Collins et al., 2001). The treatment females were not only significantly more knowledgeable about female condoms, but they also were more likely to have inserted one and used it with a sexual partner at the three month follow-up. However, the number of times the treatment group had unprotected oral, anal, and vaginal intercourse as compared to the controls did not decrease significantly at the three month follow-up (Collins et al., 2001). Similarly, Weinhardt and colleagues (1998), detected a trending but non-significant decrease in the frequency of unprotected intercourse in the treatment group as compared to the controls. However, this intervention did significantly increase sexual assertiveness, HIV- related knowledge, and protected sex at the two month follow-up. 
3.0 	DiSCUSSION
The purpose of this literature review examine HIV prevention intervention studies conducted on SMI populations by doing a critical literature review in PubMed and PsychInfo since 1996. Sixteen independent studies were identified; of these studies eight were conducted on mixed gender, five on all male, and three on all female SMI participants.  These participants were recruited from different settings including mental health outpatient clinics, inpatient units and other community programs. One major theme emerged from the study results: HIV intervention outcomes varied based on gender. Four other interesting themes emerged: (1) results varied based on race/ethnicity (2) psychiatric diagnosis and (3) efficacy changes based on the “dosage” of the program, and (4) there were several different public health theories used in these studies. Finally, limitations and future directions are discussed. 
3.1.1	Differences in the Intervention by Gender
After reviewing HIV intervention studies conducted before 1996, Kelly and colleagues (1997) recommended that future researcher studies examine study outcomes to see if there are differences due to gender. Kelly and colleagues (1997) theorized that since females with SMI had different HIV risk profiles than males (e.g.  ADDIN EN.CITE Amaro, 1995; Ickovics & Rodin, 1992; Nyamathi et al., 1993), separate interventions designed specifically for each gender could target these unique HIV risk factors and be more effective. Four  ADDIN EN.CITE (Carey et al., 2004; Kalichman et al., 2005; Otto-Salaj et al., 2001; Williams et al., 2001) of the eight studies  ADDIN EN.CITE (Carey et al., 2004; Kalichman et al., 2005; Otto-Salaj et al., 2001; Williams et al., 2001)  ADDIN EN.CITE (Jordan & Selwyn, 2008; Meyer et al., 1992; Rosenberg et al., 2004; Sikkema et al., 2007) that conducted an intervention using a mixed gender population noted differences in the outcome results between the two genders. In general, when gender differences were reported in differential outcomes, females benefited more than males from the interventions  ADDIN EN.CITE (Carey et al., 2004; Kalichman et al., 2005; Otto-Salaj et al., 2001; Williams et al., 2001), except in one study where males made more significant changes in their HIV prevention behavioral actions, than females (Williams et al., 2001).
Effective gender specific interventions had been designed. The original 15-session SexG intervention {Susser, 1998, Human immunodeficiency virus sexual risk reduction in homeless men with mental illness}(Susser et al., 1998) and ProjectLight (The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006) were successful in reducing the sexual risk behavior of males with SMI. Another male intervention was successful in increasing HIV- related knowledge in males with SMI (Hajagos et al., 1998). 
All three of the interventions designed specifically for females had significant changes in at least one of the HIV-related prevention intervention outcomes that were tested. None of the three interventions significantly decreased the number of unprotected sexual occasions. Two of these interventions educated females about the female condoms; significant changes were noted in the attitudes of the participants in the test group when compared to the controls towards this “safe sex” method  ADDIN EN.CITE (Collins et al., 2001; Collins et al., 2011). In one of the two studies, the participants in the test group increased their use of the female condom with a partner at the three-month follow-up significantly as when compared to the controls  ADDIN EN.CITE (Collins et al., 2011). Similarly in another study, a significant change in HIV risk behavior (increased frequency of protected intercourse) was noted in the SMI females participants in the test group as compared to the control group (Weinhardt et al., 1998). 
3.1.2	Race & Ethnicity
The first of three minor findings that emerged was reported in one study where that the results of the intervention varied by race and ethnicity. The study found the most significant benefit of the intervention was seen in African American participants who had significant changes in condom use as compared to Caucasian and Hispanic participants, and participants’ of other races. The study was still effective in the overall group, with significant decreases in the number of unprotected sexual risk acts reported in the participants in the test group as compared to the control group (The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006). The difference in condom use among African Americans versus other participants was not observed in a previous study by this group that was conducted in a non SMI population (The National Institute of Mental Health Multisite HIV Prevention Trial Group, 1998). However, the HIV risk factor profile is unique for African American populations (e.g. lifetime history of incarcerations, low social economic status and multiple partners within the same time period (Adimora, Schoenbach, & Floris-Moore, 2009). Researchers have suggested that behavioral interventions for African Americans to reduce sexual risk of HIV should have a culturally relevant design and reflect the unique racial and ethnic attributes of this population  ADDIN EN.CITE (Darbes, Crepaz, Lyles, Kennedy, & Rutherford, 2008; Johnson et al., 2009). An example of a culturally sensitive HIV intervention is Sister to Sister, that specifically targets African American Women (Danya International, 2012).
3.1.3	Psychiatric Diagnosis
The second minor theme that emerged was from three studies that reported intervention outcomes differences by mental health diagnostic type, but the interventions were still effective in the overall group  ADDIN EN.CITE (Hajagos et al., 1998; Williams et al., 2001; Carey et al., 2004). While the studies varied in reported outcomes, a difference between people diagnosed with schizophrenia and other diagnoses was noted (Hajagos et al., 1998); sometimes the same differences were noted with other psychotic disorders (Williams et al., 2001; Carey et al., 2004). 
Carey and colleagues (2004) theorized that this difference is due to greater cognitive and social impairment among participants who had a more severe psychotic disorder and suggested that programs be designed tailored to the needs of this subset of SMI individuals and change the delivery format to one-on-one instead of a group format. Indeed, cognitive impairment has been noted among people with SMI (Wykes & Dunn, 1992), especially people with Schizophrenia  ADDIN EN.CITE (Bowie & Harvey, 2005; Elvevåg & Goldberg, 2000; Gur et al., 2007). It has been found to predict long term rehabilitation outcomes; the people with more severe cognitive impairment generally have worse outcomes  ADDIN EN.CITE (McGurk & Mueser, 2004; Wykes & Dunn, 1992). 
3.1.4	Dosage of Intervention 
The final minor theme was that three studies were conducted using the “Sex, Games, and Videotapes” intervention on an all-male population  ADDIN EN.CITE (Berkman et al., 2006; Berkman et al., 2007; Susser et al., 1998). The issue of the intervention’s efficacy versus feasibility of implementation into community mental health settings was explored by this group. Only the study of participants in the intervention with the most sessions (15) had significantly lower sexual risk index scores as measured by the Sexual Risk Behavior Assessment Schedule (SERBAS; Meyer-Bahlburg et al., 1991) than the controls (Susser et al., 1998). This importance of dosage and duration on intervention outcomes in people with SMI has also been found in studies that promote healthy lifestyles for weight loss, where the most effective programs reviewed lasted three months or longer (Bartels & Desilets, 2012). 
3.1.5	Theory
Primarily two different theories were cited by the authors in their efforts to design these interventions. The Information-Motivation-Behavioral skills (IMB) model (Fisher & Fisher, 1992), was used in three of the 16 studies  ADDIN EN.CITE (Carey et al., 2004; Kalichman et al., 2005; Weinhardt et al., 1998). Nine of the 16 studies used either the Bandura’s Social learning theory (1977) or his later derivative the Social cognitive theory (1986) (Collins et al., 2001; Collins et al., 2011; Otto-Salaj et al., 2001; Sikkema et al., 2007; Weinhardt et al., 1998;  ADDIN EN.CITE Berkman et al., 2006; Berkman et al., 2007; Susser et al., 1998; Williams et al., 2001). Three of the studies did not mention a specific theory that was used in their program design  ADDIN EN.CITE (Hajagos et al., 1998; Rosenberg et al., 2004; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006). Many other effective HIV behavioral intervention strategies have been listed at the CDC’s The Diffusion of Effective Behavioral Interventions project (DEBI; Danya International, 2012). Besides using the IMB model (Fisher & Fisher, 1992) and the social learning theory (Bandura, 1977) / social cognitive theory (Bandura, 1986), these interventions use theories like AIDS Risk Reduction Model (Catania et al., 1990) and the Theory of Gender and Power (Connell, 1987) to target HIV risk behavior (Danya International, 2012). Six of the 16 studies either did not test for or did not demonstrate reductions (significant or trending) in HIV related risk behaviors (Jordan & Selwyn, 2008; Meyer et al., 1992; Rosenberg et al., 2004; Berkman et al., 2007; Hajagos et al., 1998; Collins et al., 2001). Therefore the use of more diverse theory driven strategies might be needed to target HIV related risk behaviors in the SMI population. Also in recognition of the heterogeneity of the people that are diagnosed with SMI, an intervention project that has been tried on multiple types of populations (e.g. IV drug users, African Americans, Caucasians, non-gay identified men who have sex with men, and female sex workers) and can encompass the convergent and divergent HIV risk factors and behaviors among this heterogeneous population, might be useful to try; one such CDC DEBI program is Peers Reaching Out and Modeling Intervention Strategies. The program uses several behavior change theories to target community-level HIV risk behavior change through the use of peer advocates and role model stories (Danya International, 2012). People with SMI can be trained to be peer leaders. Peer advocates were already used in by Sikkema and colleagues (2007) in their intervention, although the efficacy of their involvement as measured by change in peers norms from baseline to follow-up was not established in the small study. Also community mental health peer advocates organizations have been established in this population to combat stigma including the Peer Support and Advocacy Network (n.d.) as well as the Peers Envisioning and Engaging in Recovery Services (PEERS; 2013).
3.1.6	Limitations 
In this section the limitation of the literature review of HIV prevention interventions conducted on SMI individuals will be presented; they include the lack of a public policy database search, the use of only HIV instead of other sexually transmitted infections (STI) in the search terms, and the types of interventions included in the review. Then the subject inclusion criteria limitations of the research studies will be detailed. 
3.1.6.1	Limitations to the literature search
The databases, PsychInfo and PubMed, used to search for the HIV intervention studies are not public policy databases. The use of public policy databases might have provided current HIV prevention programming policies that impact feasibility of program implementation. This literature review focused on the prevention of HIV in SMI individuals; therefore it did not include the early intervention studies for people who already have HIV. However, recent attention has been given to the mental health of people with HIV and the interrelationship between HIV and mental health might be complex, dynamic, and reciprocal (e.g. Rabkin, McElhiney, & Ferrando, 2004;  ADDIN EN.CITE Ickovics et al., 2001; Perry, 1994). Lastly, other STIs were not included in the search terms, but people with a history of STIs are more at high risk of HIV than those without  ADDIN EN.CITE (Laga et al., 1993; Wasserheit, 1992). 
3.1.6.2	Limitations to the research studies
There was one overarching limitation to this body of literature: the varied inclusion criteria for participants. The inclusion criteria that are study limitations are the varied percentage of participants with unhealthy substance use and recruitment of only psychiatric inpatients. 
Different selection criteria, including unhealthy substance use, were used for the participants in the 16 HIV intervention research studies. Three of the 16 studies included only participants that had both a diagnosis of SMI and unhealthy substance use  ADDIN EN.CITE (Carey et al., 2004; Kalichman et al., 2005; Rosenberg et al., 2004). One of the 16 studies examined and found different outcomes based on the presence or absence of a lifetime history of substance dependence (Berkman et al., 2005) and Carey and colleagues (2004) found that people with SMI assigned to a substance use reduction intervention reported fewer and casual sexual partners than the control group. Substance use, especially IV drug use, is considered to increase HIV risk in the general population (AIDS.gov, 2011) and in the SMI population (Meade & Sikkema, 2005).
Four studies of 16 studies used participants who were on psychiatric inpatient units (Collins et al., 2001; Hajagos et al., 1998; Meyer et al., 1992; Williams et al., 2001). Only one of these studies assessed behavioral change by measuring change in action of HIV prevention behaviors (Williams et al., 2001). Due to the small number of females reporting sexual activity in one of these studies behavior change was unable to be assessed (Collins et al., 2001). This limitation was recognized by Collins and colleagues (2001) and in a follow-up study the recruited population was SMI people receiving outpatient services so behavioral changes could be studied  ADDIN EN.CITE (Collins et al., 2011). HIV intervention programs conducted in this setting might need to increase the time of their follow-up assessment, so they can assess these cohorts in outpatient settings. Two of the studies did not evaluate behavior change as part of their objectives  ADDIN EN.CITE (Hajagos et al., 1998; Meyer et al., 1992). 
3.1.7	Future Directions 
In this section future directions for the follow-up literature reviews will be presented. They included: the use of public policy databases for literature searches, the inclusion of other STIs in the search terms, and intervention studies of people who are HIV positive. Subsequently future recommendations for the HIV prevention in SMI field will be presented based on the sixteen studies detailed in this review. There are two major suggestions: (1) tailoring interventions to SMI people with cognitive impairment and (2) designing more interventions for SMI people with unhealthy substance use. Also three other possible directions that include the use of more diverse public health theories in intervention design, testing the association between dosage of intervention sessions and study outcomes and designing interventions that are integrated across multiple different types of mental health facilities.
3.1.7.1	Literature Search
Future literature searches could be expanded in several ways. First, databases like Political Science Complete could be used to examine public programing that is available or being planned for HIV prevention in the SMI populations to examine the theoretical and scientific reasoning for these services. Also it could be used to examine the educational programs that are available to train providers to discuss HIV prevention skills with their patients with SMI, as this is an important issue if the eventual goal is sustainable implementation of HIV prevention programming at psychiatric hospitals and community mental health facilities. The relationship between HIV and mental health could be further explored by including HIV intervention studies that target mental health symptom management to improve quality of life for participants. Lastly, studies of prevention of other STIs in SMI populations could be included. 
3.1.7.2	HIV Prevention Studies
HIV prevention research could be improved in several ways. Since three studies reported intervention outcomes differences by mental health diagnostic type  ADDIN EN.CITE (Hajagos et al., 1998; Williams et al., 2001; Carey et al., 2004) and greater cognitive and social impairment among people with a more severe psychotic disorder has been known to predict long term rehabilitation outcomes (Wykes & Dunn, 1992), future studies could explore different ways to tailor the HIV prevention to this subpopulation by doing formative research before implementation. Collaborations between HIV prevention and cognitive remediation (i.e. through Cognitive Enhancement Therapy; Eack, 2012) researchers working with this population could facilitate designing more appropriate HIV intervention programing. 
Since the highest rate of HIV infection was found in a study of people with SMI and unhealthy substance use (Silberstein et al., 1994) and substance use has been identified as a risk factor for HIV infection in SMI people (Meade & Sikkema, 2005), this subpopulation could benefit from more targeted HIV interventions,. Individuals with SMI who have unhealthy substance use might require HIV intervention programs that are different than the people with only a SMI, and possibly require an integrated programing to reduce both substance use and HIV risk behaviors. The CDC (2002) has made the recommendation that “HIV Prevention Should be an Integral Component of Substance Abuse Treatment” (CDC, 2002, p.1) for IV drug users in the general public, but also recognized the challenges it presents (e.g. lack of access, shortage of well trained staff, and continued drug use). A study by Solomon and colleagues (2007) found that HIV case managers in a community mental health center, that services people with SMI and unhealthy substance use and other individuals, received basic sexually transmitted disease training, but had no formal training on teaching HIV prevention to their consumers. To help with this issue, Solomon and colleagues are conducting an intervention where the case managers are trained to deliver an HIV prevention intervention to people with SMI and unhealthy substance use. At this writing, it is unknown if the results of the intervention have been published. However, focus group data of the case managers revealed a change in their perceived attitudes’ towards the mental health consumers, most notably they recognized that their consumers were having sex, and their own HIV prevention skills (Tennille, Solomon, & Blank, 2010). The results of the study by Solomon and colleagues (2007) will provide more information about the relationship between substance use, SMI and HIV prevention. Since almost a third of people with SMI have a co-occurring substance abuse issue, further HIV intervention studies tailored to this subpopulation are warranted (Regier et al., 1990). 
Besides tailoring programming to subpopulations of people with SMI, there are other areas that could be further explored in this field. More diverse public health theories could be used to design interventions for people with SMI to target HIV risk behavior. Also the issue of feasibility versus efficacy of a HIV intervention program could be explored by randomly assigning participants to different number of sessions (i.e. dosage) to see the impact it has on study outcomes. Another is changing study recruitment, such as using outpatient or community participants, to increase the chances that the HIV intervention studies are able to demonstrate significant HIV risk reduction behavior change. This is suggested because only one of the four studies who recruited participants from psychiatric inpatient units was able to assess change in HIV behavioral outcomes (Collins et al., 2001; Hajagos et al., 1998; Meyer et al., 1992; Williams et al., 2001). 
	Like Kelly (1997), a more mental health system-level approach to HIV prevention for people with SMI may be beneficial. The interventions studies in this review have conducted in psychiatric inpatient units  ADDIN EN.CITE (Collins et al., 2001; Williams et al., 2001; Meyer et al., 1992) mental health facilities providing outpatients services  ADDIN EN.CITE (Collins et al., 2011; Weinhardt et al., 1998;  ADDIN EN.CITE Berkman et al., 2007; Carey et al., 2004; The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006; Kalichman et al., 2005; Otto-Salaj et al., 2001; Rosenberg et al., 2004) and places within the community programs that people with SMI utilize  ADDIN EN.CITE (Berkman et al., 2006; Collins et al., 2011; Jordan & Selwyn, 2008; Sikkema et al., 2007; Susser et al., 1998). However, none of the studies used an integrated approach where multiple different types of facilities were involved, such as an inpatient hospital and outpatient facilities. This integrated approach to expansion of HIV interventions to multiple different types of mental health facilities could eventually lead to a more complex, broadly encompassing social ecological perspective approach to targeting HIV risk in the SMI population. The social ecological approach promotes behavioral HIV change at several levels: Individual, interpersonal, community and structural and environmental; suggested approaches to designing and implementing this type of HIV prevention intervention exist  ADDIN EN.CITE (Latkin & Knowlton, 2005; Moore et al., 2010; Weeks et al., 2009). 
3.1.8	Conclusions
Studies have found that people with SMI have a higher HIV prevalence than the general population (Cournos & McKinnon, 1997). To learn more about the HIV prevention interventions that are designed for this HIV high risk population, a literature search was conducted in PsychInfo and PubMed. Sixteen intervention studies that meet inclusion and exclusion criteria were found. A critical examination of these studies revealed that HIV prevention interventions can change HIV related attitudes and risk behavior. The HIV prevention studies in this review combined education and behavioral skills activities, which has been found to be an effective way to promote behavior change in the SMI population in another health promotion subject (Bartels & Desilets, 2012). HIV intervention prevention programs conducted with SMI individuals is a fledgling field, but advances (e.g. more RCT designed studies, larger samples, longer follow-up periods) have been made in the field since the Kelly (1997) critically reviewed the available studies and made recommendations for future directions. The greatest change has occurred in the design of gender specific interventions; previously there were no specific programs available for females (Kelly, 1997). 
	A future area of improvement is based on changes in the study outcomes due to psychiatric diagnosis noted in three of the studies  ADDIN EN.CITE (Hajagos et al., 1998; Williams et al., 2001; Carey et al., 2004) and presence unhealthy substance use noted in one study (Berkman et al., 2005) these interventions appear to still need further development in designing specific HIV educational programing for SMI subpopulation. Further research on these subpopulations and specifically tailored programming is recommended to decrease the HIV risk behavior in the SMI population. 
	Like Kelly (1997), a more mental health system-level approach to HIV prevention for people with SMI may be beneficial, with the eventual goal being a design and implementation of an social ecological approach to HIV prevention  ADDIN EN.CITE (Latkin & Knowlton, 2005; Moore et al., 2010; Weeks et al., 2009). 












Study	Name of Intervention	RCT (YES/No)	Gender	Sample#	Criteria (Besides SMI)	Theory	Main Findings
(Jordan & Selwyn, 2008)		No	M/F	7		Not provided	Knowledge and self-efficacy scores increased from pre- to post intervention (statistical significance not established).
(Meyer et al., 1992)		No	M/F	12		Health Belief Model (Rosenstock et al., 1988)	The  mean scores of the AIDs Knowledge Questionnaire improved  from pre- to post intervention (Statistical Significance not established).
(Williams et al., 2001)	Facts for Life	No	M/F	50 (32M, 18F )		Social Learning Theory (Bandura, 1977)  and Transtheoretical Model of Behavior Change (Prochaska et al., 1992)	Significant changes in scores from pre- to post intervention were found in the domain of:  pre-contemplation for females, action for males, contemplation for patients diagnosed with a psychotic disorder, and action of those with a mood disorder.
(Otto-Salaj et al., 2001; Pinkerton et al., 2001)		Yes	M/F	189 (87M, 102F)		Social Cognitive Theory (Bandura, 1986)	The intervention was associated with significant change in HIV risk knowledge scores between baseline and 3-,6-,and 9-month follow-up for males and  attitudes toward condom use, risk reduction behavioral intentions, and sexual behavior between baseline and 3-, 6-, and 9-month follow-up for females.
(Carey et al., 2004)	HIV-risk-reduction intervention  (HIV-R)	Yes	M/F	408 (187M, 221F)	substance use in the past 12 months	Information-motivation-behavioral skills theory ((Fisher & Fisher, 1992).	The HIV intervention (HIV-R) was associated with significant decreases in the occasions of unprotected vaginal sex and the number of sexual partners. Also, significant increases in communication skills regarding safer sex with a partner, HIV knowledge, positive condom attitudes, condom use intentions, and behavioral skills. The HIV-R group reported fewer new STIs than the control group.
(Rosenberg et al., 2004)	Screen, test, immunize, reduce risk, and refer (STIRR)	No	M/F	50	unhealthy substance use  diagnosis	Medical model	The intervention was associated with significant increases in HIV knowledge and motivation to reduce HIV risk behaviors.
(Kalichman et al., 2005)		No	M/F	320 (150M, 170F)	could not be HIV positive;  receiving treatment for unhealthy substance abuse	Information-motivation-behavioral skills theory (Fisher &Fisher, 1992)	The intervention was associated with significant change in HIV knowledge scores between baseline and the 6-month follow-up for men and changes in condom attitudes, risk reduction behavioral intentions, and reported reductions in sexual risk behaviors between baseline and 6-month follow-up for women.
(Sikkema et al., 2007)		No	M/F	28 (17M, 11F)		Social Cognitive Theory (Bandura, 1986)	Participants reported significant increases in condom use, sexual communication, positive attitudes towards condom use, and behavioral intentions were observed after the skills training intervention (with and without the social norms part of the intervention).  Participants reported significant increases in HIV knowledge only after both the skills training and social norms intervention.
(Susser et al., 1998; Berkman et al., 2005)	“Sex, Games, and Videotapes” (SexG)	Yes	M	97;  59 sexually active	homeless	Social Learning Theory (Bandura, 1977)	The intervention was associated with significantly lower sexual risk index scores at the 6-month follow-up.  When compared to the controls, no significant HIV risk reduction was found in the substance-dependent men.
(Berkman et al., 2006)	SexG-Brief.	Yes	M	92; 56 sexually active	homeless	Social Learning Theory (Bandura, 1977)	The intervention was not associated with any significant changes in HIV risk behaviors, although a decreasing trend was noted.
(Berkman et al., 2007)	Enhanced SexG (E-SexG)	Yes	M	149		Social Learning Theory (Bandura, 1977)	The intervention was not associated with any significant changes in HIV risk behaviors.
(The National Institute Of Mental Health Multisite HIV Prevention Trial Group, 2006)	Project LIGHT (Living in Good Health Together)	Yes	M	99		Combined (Cognitive behavioral theory, theory of reasoned action, and HIV specific theories)	The intervention group had significantly fewer sexual risk acts at the 12-month follow-up than the control
(Hajagos et al., 1998)		Yes	M	75		No theory	Participants in the individually delivered intervention group had the most significant improvement in HIV knowledge between baseline and posttest.
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